The pathogenesis of malignant melanoma, like that of most other malignant tumors, is not known at the present time. Probably any factors, like melanocyte chalone, that control the melanocyte during homeostatic proliferation and differ entiation, become disturbed and uncontrolled cell growth takes place. In general, proliferation and differentiation of the cell are considered to be mutually exclusive. If so, one can expect to find the fewest signs of differentiation when the cells are in the midst of proliferation. Melanogenesis is an expression of differentiation. This relationship has been observed in the cultured retinal pigment cells of chick embryo, in which cell growth was shown to be accompanied by a rapid decrease in melanin synthesis as well as tyrosinase activity (Whittaker 1967) , in malignant golden hamster melanoma (Gray and Pierce 1964) , and in tissue cultured cells of B-16 mouse melanoma (Silagi 1969, Kitano and Hu 1970) . However, when the malignant melanoma is growing, it is apparently pigmented in one instance and possibly not pigmented at all in another. Oikawa (1970) has found that there are two types of melanization in the cell lines isolated from B-16 mouse melanoma. In the first type, the rate of melanin synthesis increases with cell proliferation and reaches a maximum at the late exponential phase; at the stationary phase cells no longer synthesize melanin. On the other hand, in the second type, the rate of melanin synthesis remains low throughout the exponential phase of cell growth 
Morphological methods
For electron microscopy, the C341 cells were lightly trypsinized, rinsed with physio logical saline and centrifuged after 4 days and after 7 days of cultivation.
The pellets thus obtained were first fixed in 2.5% glutaraldehyde in phosphate buffer at pH 7.2 for 2 hours and then in 1% osmium tetroxide in veronal buffer for 1 hour.
The sediment was then dehydrated in a graded series of ethyl alcohol and embedded in Epon 812. The specimens were sectioned with a Porter-Blum MT-2 Ultra-microtome and studied with a Hitachi HS-7S electron microscope.
RESULTS

1.
Cell proliferation 
Light and electron microscopic observations a) C341 cells after 4 days incubation.
Under the light microscope, small, round, ovoid and triangular cells were found in the culture. The pigment-containing cells were often slightly larger than the non-pigmented cells. When Dopa-staining was carried out, some Dopa-posi tive, relatively large bipolar cc°ells were found .
Under the electron microscope , the cells may be arbitrarily divided into three groups: light cells, dark cells and melanosome-containing cells. The light cells were characterized by the electron pale appearance of the cytoplasm (Fig. 2) . The cytoplasm contained numerous vacuoles and mitochondria. Melanosomes, mostly in the early developmental stages, were also present. Rough endoplasmic reticu lum appeared much less frequently than smooth endoplasmic reticulum , Golgi zones could be clearly recognized and there were many myelin figures throughout the cytoplasm. The dark cells had an electron dense cytoplasm which was filled with ribosomes ( Fig. 3) . The mitochondria were large and numerous, the rough endoplasmic reticulum were showed clearly and only a few melanosomes were recognized. Many melanosomes in various developmental stages were scattered throughout the cytoplasm (Figs. 4 and 5). Numerous smooth surface endoplasmic reticula, lysosomal particles and myelin figures were present.
b) Cells after 7 days' incubation Under the light microscope, the cells were seen in sheet formation, and some areas appeared to have more than one layer. The morphology of these cells varied ; there were stellate cells, bipolar cells and polydendritic cells. Many melanin-containing cells were present, as was more evident when Dopa reaction was carried out. Under the electron microscope, melanosome-containing cells and melanosome complex-containing cells appeared. As shown in Fig. 6 , there were numerous melanosomes, mostly in the early developmental stages. Well developed Golgi areas were present throughout the cytoplasm. Fig. 7 shows another cell of the same type. Melanosomes were mostly mature. Melanosome complex contain ing cells were characterized by numerous melanosomes aggregating as a mass in the cytoplasm (Fig. 8) . The cytoplasm is filled with ribosomes, mitochondria, lysosomes and a compound melanosome, of which the membrane was not seen. Individual melanosomes retained their shape and internal structure, but appeared to be partially deteriorated. may not be so simple as has been described so far. In the past decade, biological and biochemical studies of the melanocyte have advanced a great deal, and we now know in quite good detail how the mechanism of melanin formation in the melanocyte operates (Seiji 1967 , Duchon et al. 1968 , Seiji and Miyazaki 1971 . Because of its specific nature, malanoma, the malignant tumor derived from melanocyte, and the relationship between its cell proliferation and differentiation have been chosen for study. The tissue culture of melanoma cells was used in order to study cell proliferation in a stable state. Therefore the results obtained should be interpreted on the basis of information acquired through the use of tissue culture. Proliferation and differentiation of melanoma cells in tissue culture have been studied in detail by Hu (1969) and Kitano and Hu (1970) . They found that the amount of melanin in a culture continues to increase after cell proliferation slows down and the melanin content of a cell decreases while the cells are prolifer ating exponentially and increases rapidly when the rate of proliferation decreases. The results obtained in the radioisotope experiments using 14C-tyrosine and 14C thymidine also supported these results. Such an inverse relationship between cell growth and differentiation, i.e., melanogenesis, has also been reported by Gray and Pierce (1964), Whittaker (1967) and Silagi (1969) .
On the other hand, recent studies on mouse melanoma B-16 (Oikawa et al. 1970 ) in cell culture have revealed that there are two types of melanization in melanoma cells which were isolated as clonal sublines from a cultured cell line of mouse melanoma B-16 established by Furuse et al. (1969) . In the cell culture of the first type, the rate of melanin synthesis increased with the cell proliferation not only per culture but also per cell, and the rate per culture reached its maximum at the late exponential phase. At the stationary phase, cells did not synthesize melanin although they remained pigmented by accumulated melanin. Oikawa et al. (1972) determined the rate of melanin synthesis in culture using a newly developed assay procedure, which is based on Pomerantz's method (Pomerantz, 1966) , and these cell lines are not exceptional. Five out of seven pigmented cell lines had the first type of melanization characteristics.
In contrast, the rate of melanin synthesis by the cells of the second type remained low throughout the exponential phase of cell growth and increased rapidly after cell proliferation completely ceased.
The C341 cell line used in this series of experiment is one of the 5 cell lines belonging to the first type. Four days after incubation many melanosome containing cells as well as other light and dark cells were definitely present. Most of the melanosomes in the melanosome-containing cells were in the early stages of development. According to the data of Oikawa et al. (1970) , tyrosinase activity at the end of 4 days and 7 days were about 1/3 and 1/4, respectively, that after 5.5 days. After 7 days, almost all cells were melanosome-containing cells in which melanin formation was still in progress. Some cells were melanosome complex-containing cells, which are thought to be degenerating cells in which melanin formation has ceased.
This morphological evidence is compatible with the results obtained in the biochemical experiments done by Oikawa et al. (1970) . The reasons for discrepancies between the results obtained by Kitano and Hu (1970) and by us are not known at the present time. The difference between growing phases as well as the cell lines used may have affected the results. Koyama and Ono (1970) have reported that the B-6 cell line, derived from the fusion of mouse and Chinese hamster cell lines, synthesized and secreted hyaluronic acid into the medium. The production of hyaluronic acid operated only during the active growing phase of the cells; in the stationary phase, production stopped completely. The relationship between cell proliferation and differentiation of B-6 cells appears to correspond to Oikawa's first category. 
